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- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) ^ Claim(s) 1 and 3-11 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) IEI Claim(s) 4, 6. 8. 10 is/are rejected. 

7) 0 Claim(s) is/are objected to. 
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Application Papers 
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Priority under 35 U.S.C. § 119 
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1 Certified copies of the priority documents have been received. 
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DETAILED ACTION 

Status of Application 

Applicant's election without traverse to prosecute the subject matter of Group I 
and Species (i) - Claims 4, 6, 8, and 10 is acknowledged. 

Claims 1 , 3, 5, 7, 9, 1 1 are withdrawn from further consideration pursuant to 37 
CFR 1.142(b) as being drawn to a nonelected subject matter, there being no allowable 
generic or linking claim. Election was made without traverse in the reply filed on 
11/12/2007. 

Claim 2 has been canceled. 

Claims 4, 6, 8, and 10 are presented for examination. 

Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been filed on 04/18/2005. 

Information Disclosure Statement 

The information disclosure statement (IDS) was submitted on 04/18/2005. The 
submission is in compliance with the provisions of 37 CFR 1 .97. Accordingly, the 
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information disclosure statement has been considered by the examiner. Please refer to 
applicants' copy of the 1449 submitted herewith. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 4, and 6 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 4 recites the limitation "the furnace" in line 9. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 6 recites the limitation "the hydrogen partial pressure in the mixture of 
hydrocarbons and hydrogen is selected between 0-80 v/v%". Partial pressure is 
traditionally a value with unit of pressure (atm, Pa, etc.). It is believed that applicant is 
reciting a volume ratio and the use of term "partial pressure" should be corrected to 
reflect this. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 4, 6, 8, and 10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Smalley et al. US Patent Publication 2002/0098135 A1 in view of Iyer 
et al. US Patent No. 7,261,871 B2. 

The instant claims 4 is drawn to a method for producing fibrous carbon using a 
carbon black supported metal mixture of alloy catalysts. 

- The metal mixture involves nickel as a major catalyst and iron or molybdenum as 
secondary metals. 
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- Carbon black has less than 100 m 2 /g surface area, a 20-60 nm particle size, and 
more than 1 0 wt% oxygen content. 

- 0.1 - 60 wt% metal in relation to carbon black 

- The carbon source is introduced at a flow rate of 0.5-40 sscm per 1 mg catalyst 
into the furnace 

- The carbon source is a hydrocarbon with 2-6 carbon atoms or a mixture. 
The fibrous carbon produced has the following characteristics: 

- Carbon content is more than 95 wt% 

- The diameters range from 3.5 to 79.9 nm 

- The aspect ratio is more than 20 

- The carbon hexagonal planes align perpendicular to the fiber axis 

- There is no continuous hollow core within. 

Smalley et al. (US '135, hereafter) teaches the production of carbon nanotube 
fibers and ropes. Group VI or VIII transition metals catalyze the growth of the carbon 
nanoropes - Paragraph [0064]. Preferably, these metals are selected from the group 
consisting of iron, cobalt, ruthenium, nickel, and platinum. These metals are mixed with 
carbon in preferable range of .1 to 10 atom% - Paragraph [0076]. US '135 teaches 
supplying a gaseous source of carbon and examples of sources of hydrocarbons having 
1 to 7 carbon atoms - Claim 58. US '135 does not teach a flow rate but this represents 
an optimizable design variable which can be set by one of ordinary skill. Subsequent 
research explored the use of other forms of carbon included carbon black - Paragraph 
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[0226]. US '135 recites that carbon content of the nanofibers is preferably at least 95% 
- Paragraph [0095]. The fibers have diameters ranging from 0.6nm to 100nm and 
lengths of from 50nm to 1mm - Paragraph [0064]. These are within the ranges of 
diameter and aspect ratio set forth by the instant claim. The fibers can be oriented in a 
direction substantially perpendicular to the surface with an electric field - Paragraph 
[0153] and the fibers open ends can be closed by annealing [Paragraph 0106] so that 
there is no continuous hollow core. 

The instant claim differs from US '135 because US '135 fails to teach the 
characteristics of the carbon source as carbon black which has less than 100 m 2 /g 
surface area, a 20-60 nm particle size, and more than 10 wt% oxygen content. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify US '332's teaching because the choice of carbon source is a design 
parameter and can be set by one skilled in the art. This does not cause undo 
experimentation because it is well known in the art that this property can be 
regulated/optimized. One would have been motivated to make such a modification 
because US '332 teaches that research of other forms of carbon such as carbon black 
have been shown to exhibit much lager Li capacities than graphite, an important quality 
for battery technology. [Paragraph 0226] 
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Claim 6 is drawn to the method of claim 4 and additionally: 

- the hydrogen partial pressure in the mixture of hydrocarbons and hydrogen is 
selected between 0-80 v/v% 

- the production temperature is between 300-499°C 

- the production time is selected between 2-12 hours 



US '332 teaches the feedstock concentration of hydrocarbon gas. The partial 
pressure is in the .001 to 1000 Torr range, preferably 1 to 10 Torr- Paragraph [0165]. 
This partial pressure is in the range of .2-4 v/v%. The pressure in the annealing zone 
should be maintained in the range of preferably 300-600 Torr - Paragraph [0069]. The 
production temperature in the annealing zone is preferably 400-1 200°C. Furthermore 
the abstract of Iyer et al. teaches a similar process for the production of carbon 
nanotubes. Details of the process include the heating of the transition metal complex is 
completed at a temperature between 400-800°C and for between 0.1 to 24 hours and 
more particularly 0.5-3 hours in a sealed vessel under a partial pressure gaseous 
conditions. These design parameters are well known in the art and Iyer et al. is just one 
of the many references such details can be found. It is therefor obvious to use such a 
temperature, pressure, and process time for the production of nano-size fibrous carbon. 



Claim 8 is drawn to the method of claim 6 and the carbon black-supported 
catalyst is treated as follows: oxidation to contain less than 1 wt % carbon black at 300- 
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500°C in oxidative gas containing about.40 v/v % oxygen or carbon dioxide in inert 
gases such as nitrogen, argon or helium; and repetitive reduction by 1-3 times in gas 
mixtures of 5-40 v/v % hydrogen in nitrogen, argon or helium at 400-500°C for 1-48 h. 

US '332 teaches the purification process of the present invention (method of 
producing fibers) comprises heating the nanotube-containing felt (fibers) under oxidizing 
conditions to remove the amorphous carbon deposits and other contaminating materials 
in Paragraph [0096]. While US '332 does not disclose temperature, volume percent, or 
process times for the oxidation process, one of ordinary skill could reasonably 
determine these optimal conditions of these parameters without undo experimentation. 
Furthermore, US '332 teaches a final purity in Paragraph [0095] of up to 99%. 

Claim 10 is drawn to the method of claim 8 wherein said alloy is composed of 
0.1/0.9- 0.95/0.05(wt/wt) of Ni/Fe; 0.05/0.95~0.95/0.05(wt/wt) of Ni/Co; and 
0.1/0.9-0.9/0.1 (wt/wt) of Ni/Mo. 

US '332 teaches when mixtures of two or more Group VI or VIII transition metals 
are used, each metal should be 1 to 99 atom% of the metal mix. Both the instant claim 
and US '332 are drawn to broad ranges for transition metal alloy and claim 10 is 
therefore obvious over the prior art. 
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Conclusion 

Claims 4, 6, 8, and 10 are rejected. 

Claims 1, 2, 5, 7, 9, 1 1 are withdrawn from consideration. 

Claim 2 is cancelled. 

No claims are allowed. 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer A. Smith whose telephone number is 571-270- 
3599. The examiner can normally be reached on Monday - Friday, 8:30am to 5:00pm 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vickie Kim can be reached on 571-272-0579. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Jennifer A. Smith 
December 5, 2007 
TC4116 

/Vickie Kim/ 

Supervisory Patent Examiner, Art Unit 411 6 



